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SR 
Read 12 January 1949 


Reports from the Conference of the Swedish National Com- 
mittee for Physics in 1948 


By Ertx HutTHeén and Ertxk RupBerce 


Under the auspices of the Swedish National Committee for Physics a general 
conference! on physics was held in Stockholm and Upsala on October 4-6, 1948. 
Over a hundred scientists from Swedish research institutions attended the meeting, 
which was honoured by the presence of distinguished visiting physicists from Den- 
mark, Finland, Norway, Germany, Great Britain, Austria and U.S. A. As guest 
lecturer, invited by the Swedish Advisory Committee for Science, Professor ©. F. 
POWELL gave two papers: ““Technical Features of the Photographic Method in Nu- 
clear and Cosmic-Ray Physics,” and “Experiments on the Meson of the Cosmic 
Radiation with the Photographic Method.” On the second day the conference con- 
vened at Upsala, where also experimental work now in progress was shown in the 
laboratories for physics, for physical chemistry and for high tension research. The 
third day’s sessions were held at The Royal Institute of Technology, where the elec- 
tronics laboratory, the pressure-insulated Van de Graaff generator and the work of 
the Concrete Institute were demonstrated, and at the Nobel Institute for Experi- 
mental Physics, where the various laboratories for atomic and nuclear research were 
visited. 

A number of contributed papers were presented for discussion in the sessions. 
Short abstracts of these papers are published in this report, grouped in the same order 
in which they appeared on the conference programme. 


B. Epitén, Physical Institute, University of Lund. 
The green mercury line as the ultimate standard of length 


The present situation regarding the old question of defining the standard of length 
in terms of light waves is briefly stated on the basis of the recent report by Dr. 
Meccers, President of Commission 14 of the International Astronomical Union. 
Through the production of isotopically pure Hg!** in sizeable quantities and the sub- 
sequent development of a suitable light source at the National Bureau of Standards 
the stage has been set for adopting the green line of Hg! as the primary standard 
of wavelength as well as the ultimate standard of length. 


1 Secretary of the Conference: Dr. S. Benner, Radiofysiska Institutionen, Stockholm 60. 
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E. Incetstam, Department of Physics, Royal Institute of Technology, Stockholm. — 


Report from the meeting in Delft, July 12th to 17th, 1948, of the Inter- 


national Commission of Optics 


Concerning the organization of the C. I. O. and the Delft Conference the reporter ! 
refers to Elementa, Sept. 1948, Vol. 31, page 172 (in Swedish), or, for monographs, |} 


| 
| 
| 


to the C. 1.0. Documents (can be obtained from the General Secretary Prof. P. 
Fieury, Institut d’Optique, Paris, or, in Sweden, from the reporter). This report 


contains notes of Presidents and Bureau, comments on the programme and its li- | 


mitations, and especially the present activity. The different National Committees — 
work with special common problems, with which they have been charged. The 


Swedish Committee devotes itself to a survey of the need for ruled gratings, the pres- 
ent possibilities of having them manufactured, and some common quality tests. 


CaRL-ERIK FROBERG, Department of Theoretical Physics, University of Lund. | 


On large scale computing machinery and its domains of application 


Computing machines can be divided into two large groups: digital machines and 
analogue machines. The digital machines attract special attention since they can 
be used for solution of very general problems. The analogue machines on the other 
hand are best suited for a rapid solution of certain special problems. The structure 
of a digital machine is essentially determined by the internal fast memory. At the 
present time there does not seem to be more than three possibilities in this respect: 
the mercury delay line (acoustic), rotating drums (magnetic) and cathode ray tubes 


or selectrons (electrostatic). At long sight the electrostatic memory seems to be the | 


most promising, being extremely fast and working parallel in principle. 
With the aid of large scale computing machinery it will be possible to tackle e. g. 


non-linear ordinary and partial differential equations, integral equations, problems } 
in algebraic number-theory and group-theory and systems of linear and non-linear | 


equations of high order. Such problems arise in hydrodynamics, atomic theory, 


meteorology, statistics, economics and other fields. There can be no doubt that Jarge | 


scale computing machinery is a new and very efficient tool in applied mathematics. 


Y. Ouman, Royal Observatory, Stockholm. 


Spectroheliographic work at the Stockholm Observatory 


The well established relationship between certain phenomena on the sun and | 
ionospheric and magnetic disturbances has made it desirable to undertake regular | 
solar work also in this country. A grant from “Statens Naturvetenskapliga Forsk- | 
ningsrad”’ has made possible the construction at the observatory of a small spectro- | 
heliograph. The instrument consists of a grating! spectrograph (f = 170 cm) of the | 
Littrow type with two symmetrically placed slits, one on each side of the tube. The | 
whole spectrograph can be moved perpendicular to the incident beam of light (lead | 


driving weights) and the speed is controlled by a hydraulic arrangement. 


The instrument is mainly intended for the use of small images of the sun in order | 
to obtain rapid recordings. Though the diameter of the image is only 16 mm and the | 


1 Siegbahn plane grating. 
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dispersion only 9 A/mm it is well possible to obtain in Ha good tracings of flares, 
chromospheric faculae and filaments. 
The work with this instrument is only part of a more general routine work, in- 
. cluding direct photography of the sun in ultraviolet light and photographic record- 
ing of prominences at the limb with a polarizing monochromator. The ultraviolet 
photographs are made with a Schott UG 2 filter, taking out about 200 Angstrom 
of the spectrum in the H and K region. With this filter the faculae can be traced 
over ue whole image of the sun and not only close to the limb as on ordinary photo- 
graphs. 
Solar data obtained are distributed twice a week to several Swedish institutions 
dealing with ionospheric disturbances and related problems. The work is done by 
me in cooperation with Mr. L. Danimark of the Stockholm University. 


L. SrigmarK, Department of Physics, University of Lund. 
Determination of the charge of the electron by the shot-effect 


Experimental investigations have been carried out concerning the shot-effect in a 
saturated diode, connected in series with a tuned circuit. The fluctuations in this 
circuit have been measured with a thermocouple after amplification in an amplifier 
having flat response for all frequencies present in the fluctuation. The amplification 
is evaluated by replacing the shot-voltage with a known RF -voltage. The measure- 
ments have been made at a frequency of 600 ke/s. The values of the charge of the 
electron are computed from Schottky’s equation. The precision has been increased 
compared with earlier determinations according to this method. 


Lennart Mrinnuacen, Department of Physics, University of Lund. 


A cloud-chamber investigation of the disintegration of lithium by slow neu- 
trons; deductions concerning the energy-range relations for protons and 
alpha particles 


The ranges of the tritons and alpha particles formed in the slow neutron reaction 


SLi + in = gHe + “H+ Q 


have been measured in a 25 cm cloud-chamber. The following N. T. P.-mean ranges 
were found: 
R, = 104-5 0:2 mm 


Ry,= 60.0 + 0.6 mm 


The Q value derived from R, and the energy-range relation for a-particles (CoR- 
NELL 1938) and the Q value derived from R;,, and the energy-range relation for pro- 
tons (CORNELL 1937 revised) disagree; and they are not in accordance with mass spec- 
troscopic data and with data from other nuclear reactions. The discrepancy suggests 
that the energy given by the revised proton relation for 20 mm protons should be 
reduced by about 5% and the energy given by the alpha relation for 10 mm alpha 
particles perhaps slightly increased. 

This investigation has been performed at the Institute for Theoretical Physics, 
Copenhagen, together with Dr. J. K. Boaerzp. 
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TorBJORN VESTERMARK, Department of Theoretical Chemistry, Royal Institute ] 
of Technology, Stockholm. | 


Some experiences concerning the absorption of beta rays in solid and liquid 
matter 


The absorption of beta rays is of interest from the point of view of technical radio- | 
logy, but also theoretically there remains much to be explained. Questions regarding | 
the influence of atomic binding (G. Fournter, Thése, Paris 1927) and of colloidal | 
structure are of a special interest from the point of view of physical chemistry. 

It is of great importance for the experimental study of these questions to be able | 
to measure very accurately the absorption itself and the changes in it. With Geiger 
counters of the present resolution, an error in the intensity measurements of 1% 
can hardly be avoided as too strong preparations cannot be used. — With the ioni- 
zation method one can go considerably further. We use the method in an “intensity 
comparator,” especially designed for the study of the absorption of beta rays. It. 
consists of two compensation coupled ionization chambers, placed vertically above 
one another. The active source is placed symmetrically between the chambers and 
two almost identical pencils are cut out. In one of the pencils a reference substance 
is placed, the thickness of which can be varied, for example a liquid in a cuve accord- 
ing to O. Lamm with accurately variable thickness of the liquid. The substance, 
the absorption of which is to be examined, is placed in the other pencil. — The dif- 
ference between the two ionization currents enters a d—c amplifier (electrometer 
tube FP-54). By means of these arrangements it 1s possible to measure the absorp- 
tion of a substance in terms of the reference substance. It is also possible to measure 
eventual transmission changes in layers where chemical reactions are going on. 

It could be shown that transmission changes occur during the hardening of | 
gypsum. The results are, however, not wholly reproducible, probably due to the dif- 
ficulty of avoiding changes of form of the gypsum layer during hardening. At least 
after 20 minutes have elapsed after mixing, however, all curves show a decrease of 
beta ray transmission, the total change being of the order of a few per cent. — We 
used 0.2 mC P** in these experiments and gypsum layers 150 mg/cm? thick. We 
could observe as small changes of intensity as 0.2 %. Further experiments are 
going on. 

Absorption measurements of the beta rays from P*® with a Geiger counter of 
great opening (60 mm) yielded curves which between 0.06 and 0.3 of the range could 
be considered as exponential within the limits of errors for particle counting. Using 


standardized geometrical conditions, the mass absorption coefficient Fin cm?/g 
Q 


i A 
and the absorption per electron fe = aay 
relation we = 15.8 + 2.07 - Z* (barns) was found to hold within 4 % for nine metals 
and three non-metals. (Some of these investigations were performed by Mr. L. G. 
ERWALL.) 

Several technical applications of the absorption of beta rays suggest themselves, 
for instance concentration measurements, measurements of the adsorption of gases 
and vapours on solid substances, corrosion etc. 

The P**-preparations have been produced by Forskningsinstitutet for Fysik, 
Frescati. The investigation is supported by Statens tekniska forskningsrad. 


have been calculated. The empirical 
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Benet Kieman, Department of Physics, University of Stockholm. 


Spectroscopic investigations with a photomultiplier tube 


In the Physics Laboratory of the University of Stockholm, experiments are being 
conducted on the suitability of the photomultiplier tube made commercially by 
the RCA as a detector in spectroscopic investigations. The aim is to arrive at a 
handy fitting of the tube and of the automatic recording device pertaining to it, 
making it convenient as a supplement to the photographic plate in spectroscopic 
instruments of various types. The following instances where the tube is being tested 
may be quoted: intensity measurements of fine structure components, determination 
of the line contour in broadened lines, and measurements of the intensity variation 
in spectral bands. 


Benet Nixsson, Department of Physics, University of Stockholm. 
Band spectrum investigations with hollow cathodes 


When examining the band spectra of metal hydrides, the hollow cathode has 
proved to be very effective and, in certain respects, superior to other sources of light 
used till now. Using insertion tubes of different metals inside the cathode body, 
the hydride spectra of these metals have been obtained very pure and with great 
intensity. Copper, silver, gold, and aluminium have been examined. Next, investi- 
gations on the hydride spectra of carbon and the group gallium, indium, and thallium 
are being planned. 


Lennart Huxupt, Department of Physics, University of Stockholm. 
Spectroscopic investigations of hot gases 


Temperature, ionization, and partial pressure of metallic vapours have been 
determined in electric arcs and acetylene flames by the aid of spectroscopic intensity 
measurements. The experimental results can be explained assuming thermody- 
namic equilibrium; they yield information on the suitability of the different light 
sources for quantitative chemical spectral analysis. 


ALBIn LaGErRevist, Department of Physics, University of Stockholm. 
Perturbations in the band spectrum of beryllium oxide 


There are a large number of perturbations in the band spectrum of beryllium 
oxide. By the aid of these, it is possible to follow the energy levels of one of the 
excited electron states up to the nuclear vibration quantum number v = 25 (by 
band analysis to v=13). In some perturbations there appear extra lines. 
The intensity ratio between the extra line and the “expected” one has been 


measured. 


Lennart MInNHAGEN, Department of Physics, University of Lund. 
Stark effect in argon I 


Stark effect displacements of argon I lines have been measured by means of a 
prism spectrograph with large resolving power and dispersion; accurate measurements 
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have been made on lines for which no effect was found previously or for which only | 
qualitative or uncertain results were available. In some cases all components pre- ] 


dicted by theory were resolved. 


The Stark effect perturbation on a level is determined by the matrix components | 


of the electric moment in a direction opposite to the electric field and by the energy 
differences between the perturbed level and the perturbing ones, the matrix compo- 
nents being dependent on the type of coupling. Argon I approaches “‘pair-coupling 


but with certain deviations, which appear in the magnitude of the Stark effect of | 


some levels. To get a measure of these deviations the matrix components have been 
calculated for different types of coupling and the shifts computed by means of these 


matrix components and the experimental level values; then the calculated shifts 
have been compared with those observed. As an example the following matrix — 
component in the pair-coupling case is given (Notation according to ConDon and | 


SHoRTLEY, The Theory of Atomic Spectra): 
(Jinst\K IM: Pidm' st +1K +17 +1MP=[VJ +1)? —mM]- 


(J—s+K+2)(J+s+K+3) (J—st+K+1) JV+s+K+2) 
aris Tea ee Oe 


(K—Jr+1+2) (K+ Jr+14+3) (K—Jr+ 141) (K+ Jr +142) 
4(K +1)? (2K +1) (2K + 3) 


oo 
2 


ideo 1 ree 1) R(n'l + 1) ar, 


where J; characterizes the parent level of the ion, ns1 the valence electron and 


— 


K J M the whole atom (K = J; + J). 


In case of 7j-coupling one gets (JinsljJ M:PiJin'sl+1j+1J+1M)2 | 


from the above expression by the following changes of the quantum numbers: 
s—>Ji, Jt >s, K >) and, similarly, for LZS-coupling one gets (IinsISLJ 
M:P:Inn'st+1SL4+1J+1M) by the changes: s > S, K=> DL, jg >in: 


Kurt Lrpén, Department of Physics, University of Lund. 
The are spectrum of fluorine, F I 


The are spectrum of F I has been completely reinvestigated from the vacuum ultra- 
violet to the photographic limit in the infrared, using modified Schiiler hollow ca- 
thode tubes as light sources. In a helium discharge the F I spectrum is excited very 
well with a charge of lithium fluoride, LiF, in the hollow cathode or with a continuous 
supply of the gas sulphur hexafluoride, SF. A grazing incidence vacuum spectro- 
graph with a 1.5 m concave grating has been used for the region 500 A-2400 A, 
recorded on Ilford Q 2 plates. The dispersion at 900 A in the first order is 4.0 A/mm. 
The region 2000 A-4000 A has been examined with the Hilger automatic large 
quartz and glass prism spectrograph E 478 and the region 3500 A-12 000 A with a 
6.5 m Rowland grating in Wadsworth mounting, giving an average dispersion of 
7.6 A/mm in the first order. 
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About 250 new lines have been observed from 680 A to 11551 A. Only 91 lines 
were known before. The analysis greatly extends the F I energy level system. The 
series limit has been computed from several series with at least three members. The 
accurate value of the ground state, 7Ps),, is 140520 + 2 cm~+, corresponding to an 
lonization potential of 17.417 volts. 


Cart Brenepicks, Stockholm. 


Influence of liquids on tensile strength and dimensions of a solid body 
(“Wetting Effect”, “Liquostriction’’) 


A new interpretation of the conception surface tension has been given: if a con- 
densed phase possesses a free limiting surface, it must be expected that this possesses 
a surplus of attracting (cohesion) forces. This surplus is due to the cohesion forces 
which would be expected to emanate perpendicularly to the surface, actually being 
bound by the neighbouring atoms in the surface. The surplus of cohesion forces in 
the surface may be looked upon as being the surface tension of the condensed phase. 

If this be accepted, the following conclusions may be drawn. 


A. If a wetting, “normal’’ liquid is brought into contact with the surface of a 
solid, the surface tension of this, i. e. the cohesion forces in the surface, must diminish. 
This signifies a decrease of the (bending) tensile strength of the solid. 

In certain cases, however, the liquid may be adsorbed on the solid surface; this 
might possibly cause an increase of the surface tension. 


B. The decrease of the tensile strength must be expected to depend on the surface 
tension of the liquid: one may expect that the decrease in tensile strength will increase 
with the surface tension of the liquid. 


C. The presence of a wetting liquid causing normally a lessening of the cohesive 
forces in the surface of the solid, the following conclusion is a necessary one: the ad- 
dition of the liquid must cause an expansion of the solid. 


D. This expansion, in first line, must be expected to increase with the surface 
tension of the liquid. 

Conclusion A has been amply verified by an investigation of C. BENEpIcKS and 
G. Rusen (Jernk. Ann. 1945), which has established the existence of the “wetting 
effect.”” This effect — originally derived from other premisses — manifested itself 
as a decrease in tensile strength, due to- the presence of water, amounting to 23% 
for glass and 22% for quenched steel. A strengthening effect was also discovered, 
amounting to, say, 27% in the case of kerosene for quenched steel. 

This wetting — tensile strength effect affords the explanation of quite a number of 
phenomena, possessing much practical importance. 

Conclusion B has been found essentially to hold true for the liquids used, possess- 
ing a known surface tension. 

Conclusion C gave experimental results which, when exposed at the P2ttshburgh 
International Conference of Surface Reactions, June 1948 (Pittsburgh 12, Pa, Corro- 
sion Publishing Co), were received with great interest. As a matter of fact, no con- 
siderable difficulties were encountered when using a suitable dilatometer — in which 
a C. E. Jonansson’s mikrokator acted as indicator, with a pulling stress of about 2 
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grams. A nearly horisontal fine wire was carefully immersed in water. The experi- || 
ments at first were made (by R. HArpin) on silica fibre, where the temperature 
has a very slight influence. Diameter of the fibre about 0.030 mm; length used 250 
mm. Without exception, a reversible expansion was found to occur at the wetting. | 
The magnitude of the expansion was found to be 0.0027 mm. i 
The existence of this new phenomenon, designated as liquostriction, was established | 
by numerous experiments on silica fibres, but also on metals — in preference plati- 
num. In the latter case precautions had to be taken for holding the temperature 1 
invariable. i 


As for conclusion D: similar experiments using a few other liquids, were found to i 
prove that the magnitude of the liquostriction increases with their surface tensions, 
as expected. 


Thanks to these results, new possibilities appear for the study of the cohesion 
forces of solid bodies. 


Goran Besxow, Department of Theoretical Physics, University of Stockholm. 


On the statistical distribution of atomic nuclei in stellar models in thermal 
equilibrium at 0.5—2 Mev 


Earlier calculations of the equilibrium distribution at 1 Mev with regard to gra- 
vitation!, reviewed by TREFFENBERG at the. conference of physics in 1947, resulted 
in stellar models, showing great resemblance with now existing stars as regards total 
distribution of elements and total mass (~ 40 sun masses). In studying the influence 
of the equilibrium temperature on the distribution, several models at 0.5 Mev have | 
recently been calculated. In these models the main features of the distribution of 
nuclei are preserved. The masses are somewhat smaller (1-10 sun masses), which 
may seem favourable, but at the same time the contents of some stable nuclei in 
the region carbon-silicon is too small. The results hitherto derived, compared with 
empirical data and preliminary considerations on higher temperatures, seem to speak 
in favour of an equilibrium temperature near 1 Mev (above rather than below) as 
the most suitable for a distribution of elements corresponding to the present state. 


J. O. Linpe, Department of Physics, Royal Institute of Technology, Stockholm. 


Investigation on the critical resolved shear stress for some metallic 
single crystals 


Single crystals of copper and some binary dilute copper alloys have been produced 
from the fused mass in the form of rods, about 4 mm in diameter and 70 mm in length. 
For the rods the critical shear stress has been determined by using a testing machine 
of commercial type in combination with a resistance strain gauge of special con- 
struction for the measurements of the yield point. The strain gauge was pasted on 
the rods and connected to an electrical circuit which made the reading of strains of 
10~° possible. The orientation of the crystal axes in the rods was found by taking 


a BESKOW and TREFFENBERG, On the So-called Prestellar State of Matter and the Abundance 
Distribution of Chemical Elements, Part II, Ark. f. mat., astr. o. fys. 34 A, N:o 17, 1947. 
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X-ray rotation photographs. The results show that the critical shear stress increases 
very strongly with the concentration of the dissolved element. Different b elements 
as Jn, Sn, and Sb give a rather similar increase of the critical shear stress calculated 
for one atom per cent of the solutes. For Mn as solute, the corresponding figure is 
much lower. The investigation will be continued on other alloy combinations. 


J. Nystrém, Department of Physics, Royal Institute of Technology, Stockholm. 


Calorimetric determination of the evolution of heat during fast transforma- 
tions in alloys 


The evolution of heat is measured on a wire placed in a thermostat at the appro- 
priate temperature. By means of an electric current through the specimen this is 
heated to a temperature sufficiently high for homogenizing. When the current is 
broken the specimen obtains the temperature of the thermostat, and when the 
transformation begins, the temperature rises again. The increase in temperature is 
measured with a number of thermocouples connected in series and fixed to the spe- 
cimen by means of silicon varnish. For calibration the increase in temperature is 
measured when a known current is sent through the specimen. At the examination 
of precipitation in lead-tin alloys somewhat more than the calculated heat is evolved 
for high temperatures but only about half of it for low temperatures. This is prob- 
ably due to internal tensions in the alloys. 


S. Bertin Nitsson, Department of Theoretical Physics, University of Lund. 
Analytic continuation applied to the electromagnetic level shift 


The method of avoiding divergences in quantum electrodynamics by making use 
of analytic continuation (according to GusTAFSoN) was reformulated by PauLr in 
the following way. The quantum conditions for the field are altered by introducing 
a factor ga (k) equalling, for large values of the photon momentum hf, @e (k) = (k/M)~* 
(M a constant and a a parameter, vy, = 1 for a = 0). Then an elimination of non- 
logarithmic singularities can be effected.1 Now, in accordance with a suggestion by 
Riesz, it is possible to remove logarithmic divergences too if mz is taken to be the 
real part of the expression above, the parameter a, from values with a positive real 
part, ultimately tending to zero along the imaginary axis. 

This form of the theory has so far been used in the non-relativistic approximation 
to calculate the energy levels of the hydrogen atom, taking into account the reaction 
of the electromagnetic field. The calculation is similar to that given by BETHE 
(Phys. Rev. 72, 339, 1947), except for the integration over k being now extended to 
infinity. Granting corresponding approximations, the result for the level shift is 
the same (BETHE’s cut-off momentum K is however replaced by the constant M 
contained in gz, which leaves room for a certain arbitrariness). 


Bencr Hotmperc, Department of Theoretical Physics, University of Lund. 


On the interaction of neutrons with electrons 


The aim of the investigation? is to calculate the interaction between a neutron 
and an electron in a charged or symmetrical meson theory. The Hamiltonian for 


1 Cf, §. B. Nirsson, Phys. Rev. 73, 903 (1948), q. v. for further references. 
2 B. Hotmperc, Arkiv fér mat., astr. och fysik. Bd 36 A. N:o 6 (1948). 
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a combined meson- and electro-magnetic field contains two terms giving an inter- [ 
action of this kind. || 

1. Hint., which represents emission (absorption) of mesons and hight quanta, pair ff 
creation (annihilation) of mesons and also more complex effects, in which mesons | 
and light quanta take part simultaneously. 

2. Heoutomb, Which represents Coulomb interaction between either an electron 
and a proton or an electron and a negative meson. 

Limiting ourselves to the static interaction, only terms containing matrix elements | 
from Hcouomp play any role. The interaction potential comes out as a double in- — 
tegral over the meson frequencies x and the photon frequencies k. By cutting off 
x at high frequencies (x -< N), we can, after changing the order of integration, | 
perform the integral over k, and it turns out that the resulting integral is convergent 
even for N-co. The result is (for a pseudoscalar meson field): 


2 42 aa oe pura ; 
Vxe)=— oe oe fate EV Bf = 
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2.e. an attractive force, which is singular as r~* at the origin. 


Now the constant 6=4z V (r)r?dr, which has been experimentally de- 
0 
termined by Fermi and MarsHAL.L!, gives a measure of the interaction. 
We find 


me\" =n \ 
b= —z(—) 4.51-10-)— Bi (—2 7m) + 0.5196 $, 
“ { J 
where we have made a certain cut off at r= 7p. 
For z~ 0.1 (u79~ 0.1) we find that —b ~ 1—2-10~*, i. e. the same order of magni- 
tude as estimated by Fermi and MarsHatu, while their experimental determination 
gave a value —b = (0.05 + 0.74) -10-*. 


T. LsuncereNn, Department of Theoretical Physics, University of Uppsala. 
On the diffraction of electromagnetic waves by spherical particles 


If the radiation considered has a wavelength much larger than the radius of the 
sphere, the exact solution given by Mie in 1908 cannot be used for numerical pur- 
poses. The investigation reported here, deals with the evaluation problem thus 
arising. 

The slowly convergent series of Mie’s formulae are substituted by an integral re- 
presentation allowing a computation with asymptotic expressions. Thereby a method 
is used which is new to this problem; the tool is Poisson’s summation formula for 
a finite number of terms. A splitting up of the exact expression in different terms, as 
performed by Drsye in the corresponding cylindrical problem, gives an interpre- 
tation according to the picture afforded by geometrical optics. 


+ E. Fermi and L. Marsnatn, Phys. Rev. 72, 1139 (1947). 
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In this manner a simple deduction out of the rigorous Mie solution gives a de- 
scription of the rainbows. The result differs from what has been given before as to 
the intensity factor. This is essential when we regard a radiation that is not mono- 
chromatic. 

We also get simple expressions for the diffracted, the reflected and the refracted 
radiation. A fuller account of this part of the investigation will appear later. 


Lennart Hansson, Department of Theoretical Physics, University of Uppsala. 
On a spherical neutron diffusion problem 


An iteration method, introduced by Frrmr for plane problems of neutron diffusion, 
can be extended to a systematic approximation method applicable to more general 
geometries by using WALLER’s basic integral equations for the neutron density and 
the angular distribution. This is exemplified by deriving approximate expressions 
for the neutron density WM) (r) and the angular distribution in an infinite, non-captur- 
ing medium, surrounding a perfectly absorbing sphere. The angular distribution 
for this case has not been calculated before. 

As starting point for the iteration we have chosen 


CM (1) = 75 


4. €. the exact solution for large values of 7 of the integral equation for the neutron 
density. A better approximation can be obtained by starting from an approxima- 
tion obtained by the spherical harmonic method. 

This investigation will be published in the Ark. f. Mat., Astr. 0. Fys., Bd 36 B 
N:o 8. 

The method has been proposed by Professor WALLER and has been worked out 
for this case under his direction. 


Prr-Otov Léwpin, Department of Theoretical Physics, University of Uppsala. 
On the occurrence of many-body-forces in molecules and in crystals 


A quantum mechanical investigation of the cohesive energy of a system of ions 
having complete electron shells has been carried out by means of the one-electron- 
approximation and wave functions of the Hrrrner—Lonpon type. The analysis 
shows that the energy is a function of the mutual distances between the nuclei of the 
ions. but that this function is of a rather complicated form, because it contains terms 
depending simultaneously on the distances between more than two ions. Hence the 
character of the cohesive energy formally corresponds to the occurrence of many-body- 
forces. 

It seems probable that these many-body-forces are of importance in many problems 
concerning crystals and molecules. In the theory of ionic crystals it followed from 
the assumption of central forces (two-body-forces), that the elastic constants c¢;; 
(i,j =1... 6) must satisfy the six CaucHy relations Cy, = Cg - ++) Cia = C56 + ++ 
in contradiction to experience. However, if the cohesive energy instead has the 
form of a many-body-potential, the Caucuy relations do not follow, and the number 
of elastic constants remains complete. By using the self-consistent-fields of the free 
ions published by Harrren—Harrree and Fock—PrrRAsHEN, numerical applications 
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have been carried out on some alkali halides, and the theoretical values of the dif- 
ference C44—C,2 appear to be in tolerably good agreement with the experimental rez |i 
sults known. Hence, for these crystals the many-body-forces seem to give a simple | 
account of the deviation from the single Caucuy relation: C44 = Cy. 

The existence of many-body-forces influences also the theory of stability of dif- | 
ferent lattice types. The polymorphic transitions occurring for the alkali halides | 
in the region of high pressures have been studied, and numerical applications have | 
been performed. 

More details may be found in two papers, “Arkiv f. mat., astr. 0. fys. 35 A, n:o | 
9 and 30 (1947-48),” and in my thesis “A Theoretical Investigation into some Pro- | 
perties of Ionic Crystals, Uppsala 1948.” 


Otor Bruiin, Department of Theoretical Physics, University of Stockholm. 


On a rigorous determination of the field energy in a simple case of the 
meson pair theory 


In the scalar meson pair theory with scalar interaction with a source y 2 the field 
U is determined by 
A Ue Urea Ul 


where the eigenvalue of the energy EZ, = hceVk? + # (x is proportional to the 
meson mass). 

We consider here only a spherically symmetrical source. We suppose the system 
to be surrounded by a sphere with the same centre as the source and with a radius 
tending to infinity. U must be finite inside the sphere and 0 on its surface. 6 (k) 
is the asymptotic phase shift of U. Performing the field quantisation we get a total | 
field energy in the Jowest state = > Hy. The introduction of a source gives a contri- 
bution to the field cnergy 


(oe) lee) 


oe ae eter: , 
AE 2 ere | oman 
0 


0 


Il 
7 
outside it. In all these cases, however, A F# is infinite, even disregarding terms linear 
in y. Thus the well-known divergence difficulties appearing if we assume Q as a 6- 
function can not be eliminated by the simple assumption of an extended source. 


: , 1 
6 (ko) is calculated with Q = me (0 = and 2 = const within some radius and 0 


Stic Hsatmars, Department of Theoretical Physics, University of Stockholm. 
On higher relativistic approximations in the meson pair theory 


As in current meson theories, e. g. that of Motter and RosENnFrELD, the velocity- 
dependent forces play an important réle, it might be of interest to investigate the 
properties of such forces in the pair theory. As is well known the wave function in 
the vector meson theory consists of a four-vector U; and an antisymmetric tensor 
Ux. The possible pair-interactions between this meson field and nucleons with the 
Dirac spin-matrices y; are of the following types: 
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yaUx Un; yeUuUn; vayr Da Ui + conj. compl; yy yey UR U1; 
YaveytU im Uims Yay yim Ux Um + conj. compl.; ya yeyiym yn Un Umn- 


When we use these interactions for calculating the interaction energy between two 
nucleons with perturbation theory, we find that, in addition to the velocity-inde- 
pendent forces previously investigated, potential terms appear, which are of the first, 
second etc. order in the velocities of the nucleons. Any one of the above mentioned 
interactions alone does not give rise to potentials of the first order in the velocities, 
as such terms only although not always appear when, in the course of the pertur- 
bation, two different interactions are combined. When such terms appear, they al- 
ways have smaller numerical coefficients and smaller singularities for vanishing 
distance between the nucleons than the velocity-independent terms. Thus, at least 
for certain combinations of the interactions, it seems to be justified to use, with a 
good approximation, only the velocity independent parts of the potential. 


G. Brocren, Department of Physics, University of Uppsala. 
A new method of investigating X-ray absorption edges in gases 


A method of determining absorption edges in gases by means of a Geiger counter 
and a bent crystal spectrograph has been worked out. The absorption chamber was 
removed and instead the counter was filled with the gas, the absorption of which 
was to be investigated. Comparative recordings of the spectra of argon and chlorine 
(in amyl chloride) have been carried out, by doing which both the new method and 
the one with an absorption chamber hitherto employed were utilized. The two 
methods agreed very well in their results, but the new method proved to be superior 
to the old one since the intensity in the spectral regions in question was about five 
times greater. 

By means of the new method, the X-ray absorption edges of the rare gases were 
investigated within the wave-length region of 14 500-800 X. U. It has been shown 
that the recorded secondary structure is due to transitions to unfilled optical levels, 
the term values of which can be obtained from the spectra of alkaline metals. 


CarL REUTERSWARD, Department of Physics, University of Uppsala. 
A mass spectrometer for isotope analysis of the alkali metals 


At the Department of Physics of the University of Uppsala there has been set 
up an equipment for routine measurements of the isotopic constitution of minute 
samples of potassium. The ion source consists of a Pt strip, impregnated with the 
metal according to the method of Brewzr.' The magnetic analyser 1S of the 
semicircular type, consisting of a box made of brass and iron plates which are joined 
by bolts and made vacuum tight by glyptal lacquer baked at 125° C. The magnet is 
fed from a large-capacity storage battery. Two multistage oil diffusion pumps in 
cascade serve for evacuating the analyser and the ion source. 3 

The target current, of the order of magnitude 101° A, is fed to a d.c. amplifier 
with a direct-reading output meter. In order to stabilize the output of the ion source, 


Z Pp Brapt, O. L. Parwam & A. K. Brewer, U. S. Bur. Stand. J. Res., 1946, 162. 
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the total emission current, amounting to about 1078 A, is amplified also and acts | 
upon the primary of the Pt strip heating transformer through a pair of thyratron | 
tubes (gas-filled tetrodes) connected in push-pull.t This circuit corporates neg- | 
ative feed-back for the purpose of securing a strictly symmetrical action of the | 
tubes. 


OLor Beckman, Department of Physics, University of Uppsala. 
A generating voltmeter 


A generating voltmeter, where the movable system is a vibrating plate, has been . 
constructed for the Van de Graaff machine in the Physical Laboratory at the Umni-— 
versity of Uppsala. 

The vibrating plate is suspended by three piano wires 0.5 mm in diameter and 
carries the coil of a loud-speaker. The system has a vibration frequency of 700 c/s. 
Power is fed to thé coil from a RC-oscillator for 400-800 c/s. The a. c. voltage de- | 
veloped when the voltmeter plate is exposed to an electric field is proportional te 
the field strength but is also dependent on the amplitude of the mechanical oscilla- 
tion. As it is difficult to keep this amplitude constant, it is advantageous to have > 
the voltmeter working on the compensation principle. A compensating d. c. voltage. 
proportional to the high tension to be measured, is applied to a coarse grid, 0.5 mm 
in front of the vibrating plate. 

In order to obtain automatic compensation, the generated a. c. voltage is ampli- | 
fied, rectified and fed to the grid. It is true that the voltmeter will not in this method 
adjust itself to exact compensation, but if the amplifier gain is sufficient, the error 
will be negligible. The compensating system will be stable only on one side of the 
compensation point, but as the alternating tension will be in opposite phase on | 
opposite sides of that point, the rectifier is made phase-sensitive so that only alter- 
nating tension of correct phase is rectified. 


Lars Beckman, Research Institute of National Defence, Stockholm. 


An ionization gauge with acoustic signal for leak hunting 


The tube is manufactured by the Standard Radiofabrik in Stockholm and is | 
designated § 4101-D. Stabilization of the grid current is provided for. The stabili- | 
zation is effected by controlling the heating current by a series transformer in the | 
heating circuit. The anode current is measured by a vacuum tube voltmeter. The | 
voltmeter has four different measuring ranges. Anode currents from 0.02 microamp. 
to 100 microamps can be measured, corresponding to a pressure range from 4: 1077 | 
to 2-10-? mm Hg. 

When leaks are to be searched for in the vacuum system, a frequency modulated 
oscillator is connected to the anode of the ionization tube. The variations in the 
anode current are amplified in a direct current amplifier and are then fed to the 
grid of the oscillator tube, a thyratron. The signal is then amplified in a power 
amplifier and fed to a loud-speaker. Hereby one person alone will be able to localize 
the leak by means of ether, lighting gas, etc. When the leak is found a distinct 
change in the tone will be heard. 


* R. B. Netson & A. K. Wine, j:z, Rev. Sci. Instr., 73 (1942) 215. 
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Hans v. Usiscu, Department of Chemistry, Karolinska Institutet, Stockholm. 
The mass-spectrometer of the Department of Chemistry, Karolinska Institutet 


The tube is of 60° Nier type, manufactured at Columbia University. A 3-stage 
oil diffusion pump of pyrex in connection with a trap for dry ice is used for exhaustion. 
Electrical equipments are carefully stabilised. A new switching device permits the 
easy selection of any desired mass number, within a sequence of ten successive 
numbers arbitrarily chosen. Two lantern slides of the spectrometer were shown at 
the Physics Conference. 

The spectrometer has been in use during the last year chiefly for the determina- 
tion of isotope ratios in biochemical research. The accuracy obtained is about Dio 
for N14/N and 2%, for C12/O2. 


Goésta Niztsson and TorpsgOrn VESTERMARK, Department of Theoretical Chem- 
istry, Royal Institute of Technology, Stockholm. 


Some experiments with the Brewer-Madorsky countercurrent electromigration 
method for concentration of isotopes 


A pH controlled cell and a boundary cell have been constructed, essentially after 
Brewer, Mavorsky et al. (U.S. Bur. Stand. J. Res. 38, 137 (1947), RP 1765). 
The work has hitherto been limited to potassium isotopes. Both cells have been 
working with KCl as electrolyte. 

In the pH cell the feeding of the cathode compartment with HCl is controlled 
automatically by an antimony electrode with calomel as reference. In order to get 
conditions with nearly correct countercurrent and a minimum of salt concentration 
it was arranged that 

CEO) ob 


CoC ©. 


The boundary cell was operated with a packing of a cationic exchanger (Wofatit). 
Isotopic concentration is of the same order as that reported by Brewer and Madorsky. 
The greatest isotopic abundance ratio is 23.8+0.5. The ionic exchanger does not 
seem to have influenced the concentration markedly. We are thus not making use 
of the isotopic effect in ionic exchange found by Taylor and Urey. 

The mass spectrometric analysis has been performed by Lic. C. REuTERSWARD, 
in the Department of Physics, University of Uppsala. 


Attan Berastept, Research Institute of National Defence, Stockholm. 
A portable radioactivity detector 


A portable Geiger-Miiller counter for the measurement of gamma radiation has 
been constructed. It is intended mainly for field use in geological surveys. The de- 
tector is battery-operated and consists of two units, a probing unit and a main 
amplifier. The probing unit contains the Geiger-Miiller tube and a first stage ampli- 
fication. The main amplifier contains a driver stage for an electromechanical Te- 
cording clock and a high voltage supply for the Geiger-Miiller tube and batteries. 
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The pulses from the Geiger-Miiler tube are heard as clicks in headphones which | 
plug into the main amplifier. For the actual measurements an electromechanical | 
recording clock is used. The high voltage supply is of the pulse type in which voltage _ 
pulses over an inductance in the plate circuit of a pentode — driven by a saw-tooth | 
wave — are rectified. The saw-tooth voltage is generated by a multivibrator. The | 
transient oscillation caused by the interruption of the current through the pentode | 
has a peak value directly proportional to the plate current at the moment of inter- | 
ruption. The pentode has an automatic bias which tends to compensate the change | 
in plate current due to a change in input voltage. 

The Geiger-Miiller counter tube is filled with ether and xenon and has a diameter — 
of 15 mm and an active length of 60 mm. Ata distance of 1 meter, the detector gives © 
600 pulses per minute in a radiation field of 0.1 mC. The background is about 50 
pulses per minute. The resolution time of the counter without recording clock is 
10=**see: 


Guy von Darpet, Research Institute of National Defence, Stockholm. 
Preliminary announcement of a differential pulse analyzer 


A differential pulse analyzer for negative pulses has been constructed. Diodes 
with successively increasing bias discriminate the pulses according to size in 10 
channels. In each channel a trigger is triggered by the pulse and supplies pulses, 
30 milliseconds long, to the grids of the output pentode with the mechanical register. | 
A positive pulse is supplied to the control grid and a negative blocking pulse to the | 
suppressor grid from the trigger of the preceding channel. The dead time of the ana- | 
lyzer is limited by the mechanical registers to at least 50 milliseconds. By virtue ofa | 
special blocking circuit, however, the lost counts do not influence the form of the | 
pulse size spectrum, provided the interval between successive pulses is greater than _ 
1 millisecond. Pulse sizes up to 200 volts are registered in 10 channels, the width | 
of the channels being 2, 5, or 10 volts. The entire apparatus with power supply is | 
mounted on a standard 19’ x 13’ chassis. The analyzer has as yet only undergone | 
preliminary tests. 


ROBERT VESTERGAARD, Research Institute of National Defence, Stockholm. 
A pulse generator for the examination of counting devices 


When using electronic measuring sets, in particular those dealing with random | 
effects, it is important to have a generator giving controllable, periodical pulses as | 
similar as possible to the actual ones. 

The present pulse generator, intended to be used in the construction and control | 
of te amplifiers, scales, mechanical counters etc., yields the following periodical | 
pulses: 


; 1) A double exponentially decaying pulse, pos. or neg. The separation and the — 
individual amplitudes of the pair is variable, the separation between 10 us and 
50 ms and the amplitudes between 0 and 100 V. 


2) Rectangular pulses, pos. or neg., at variable widths between 10 us and 50 ms. 
3) Saw-tooth voltage for the cathode ray oscilloscope, syncronized with the pulses. 
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All the voltages occur periodically, cither governed by the built-in saw-tooth 
generator or from outside. 

At the output it is possible to measure the amplitude of the pulses, and to attenuate 
them before the application in the ratios 10-!, 10-2... 10-8, 


B. J. Grape, Research Institute of National Defence, Stockholm. 


About ultrarapid cameras and experiences from using them at the Swedish 
Research Institute of National Defence 


The cameras are mainly of the type employing continuously running film and a 
shutter system; they are used with or without compensating device for the motion 
of the film during the exposure. At these rapid lapses short exposure is required 
and effective illumination is of utmost importance and has been obtained through 
series of vacuumflashes. Detonation processes have been studied with drum cameras. 
With a film velocity of 100 meter per second an exposure on each point of the film 
of about 0.1 us has been obtained through a shield with a slit of 0.5-2 mm in front 
of the detonating charge. 


C. G. Ecxers, Research Institute of National Defence, Stockholm. 


Construction-data about some ultrarapid cameras at the Swedish Research 
Institute of National Defence 


A camera has been fabricated with continuous running film and a shutter dise for 
225 or 900 frames per second. The motion of the film or the object is not compensated. 

For detonation-photographing a drum camera has been made. Maximum film 
velocity is 100 meter per second. 

Tests are for the moment going on with a newly constructed drum camera with a 
velocity of about 300 meter per second, which seems possible to increase to 400 meter 
per second. The drum has an internal diameter of 640 mm and is working at 90% 
of vacuum. As a complement that camera can be furnished with a shutter disc, 
giving 400 000 frames per second, which has been preliminary tested. 

A small handy camera with stepwise film feed at a rate of at least 2000 frames per 


second, has also been designed. 


Tryceve Jonansson, Research Institute of National Defence, Stockholm. 
Standardised parts for laboratory stands 


In connexion with plans being laid for the erection of a new laboratory building 
for the physics department of Lund university, a study has been made of the most 
suitable design of laboratory stands and parts for such stands. This work has been 
continued at the Research institute of national defence. It has been found that con- 
siderable advantages can be gained by standardizing the dimensions of certain con- 
struction elements, in the first place cylindrical bars, clamps and bolt connexions. 
In this way it can be achieved that different parts and fixtures are ready, without 
any further adjustments, to be fastened to all sorts of laboratory supports, such as 
table stands, optical benches, beams for supporting apparatus between floor and 


549 


E. HULTHEN AND E. RUDBERG, Swedish National Physics Conference in 1948 


ceiling, frames and consoles, field stands a.s.o. Such standardization also saves | 
time and makes it possible to utilize the stock of parts available more efficiently. 
In the first place it is proposed to use for the cylindrical column of table stands ff 
a standard diameter of 20 mm with R 3/8” thread, for the cylindrical part for fasten- 
ing the clamps a diameter of 12 mm, threaded to W 5/16”, and further to use a | 


quadratic modulus for drilled holes, with a distance of 50 mm between centers, and 
a hole diameter for W 5/16” thread, either threaded or with a sliding fit. 

As an example of such standardized parts an optical bench may be mentioned, 
which has been designed according to cinematic principles, with riders, frames and 


consoles, which can be replaced, partly or completely, by the corresponding parts | 


for the ordinary table stands. 


Two lantern slides of the parts for the optical bench and the laboratory table 


stand were shown at the Physics conference and their versatility demonstrated. 


E. Incetstam, Department of Physics, Royal Institute of Technology, Stockholm. 


Attempts to manufacture semiconductor films by means of evaporation 


As a part of the author’s investigation concerning spectral absorption qualities 


in thermistors used as bolometers, which are performed by means of a recently con- — 


structed monochromator for the infrared region, attempts are going on to prepare 
films of the said type. Mr. U. BerGEenuip is collaborating with the reporter on this 
subject. One of the methods of such preparing is evaporation in vacuum. As the 
material should consist of mixed metal oxides, one of the following two possible 
procedures can be chosen w2z., either to evaporate the oxides directly, or to evapo- 


rate the metals first and treat the film afterwards. The conditions for both proces- | 


ses were stated at the Physics conference and the attempts hitherto made were 


described. In order to follow the increasing thickness of the film and the proportions | 


of the two metals, evaporated simultaneously, it is of a special importance to control 
the amount of material deposited during the procedure. Methods for this, including 
resistance measurements and calorimetric analysis, are being worked out. 


Cart Victor Jonsson, Department of Theoretical Physics, University of Stockholm. 
On the field theory of mesons with integer spin 


The five-dimensional relativity theory introduces a fifth coordinate x* in addition 
to the room-coordinates x1, x?, x? and the time-coordinate x4 = ict. The quantity 
canonically conjugated to x> is proportional to the electric charge Ze. In the line 

5 


element do? = >> Yurdx' dx” the coefficients y,, are periodic functions of x5. The 


Mve=l 
five-dimensional equivalent to the invariant of curvature R in the ordinary relativity 
theory is denoted by J’. From those terms in J’, which are independent of 7°, Ein- 
‘stein’s equations for the gravitational field and Maxwell’s equations for the electro- 
magnetic field are obtained by the variation 6 { 'dw =0. If the y,, deviate only 
+ co 


slightly from their norma] values, VYuv = Ouv + EQuv, Where Quy, = >) 


Z=-—o@ 


(Z) ei Zt 
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there are obtained equations for the ge of the same type as the ordinary wave 


equations for mesons of integral spin.) We suppose now that Z # 0 (Z = 0 cor- 
responds to photons and gravitational quanta). Nine of the fifteen Qu» are independ- 
ent. An examination of the transformation properties in the rest system shows 
that they can be divided into three groups. 4, corresponds to a scalar meson 
(spin 0), Pia, Poa, P34 to a vector meson (spin 1) and G11, Piz, Pis, Pra Paar P33 tO a 
meson of spin 2. Then we can find a function of the quantities Yu» Which is in- 
variant under a Lorentz transformation and which in the rest system has the value 
faa; four functions, which are transformed as a Lorentz vector with the components 
P14, P24 P34, 0 In the rest system, and functions which are transformed as a Lorentz 
tensor of the second range with certain extra conditions and which in the rest 
system correspond to spin 2. These three groups of functions have just those 
properties which in the ordinary meson theory belong to mesons of spin 0, 1 and 2 
respectively. 


B. Bruno, Department of Theoretical Physics, University of Stockholm. 


On the capture of mesons in atomic nuclei 


The problem of the capture of mesons in atomic nuclei, which has obtained special 
actuality through the effect discovered by Conversi, PANcINI and Piccronti, has 
been treated theoretically by different scientists. These calculations, which have 
been performed under highly specialized assumptions, suffer however from great 
uncertainties, mainly because they are based on a one-particle model of the cap- 
turing nucleus. In the present investigation the capturing proton is regarded as 
constituent of an «-particle and the dependence of the results on the wave functions 
employed has been studied for different forms of the meson theory. 


Hitpine Siatris, Nobel Institute for Physics, Stockholm. 
Experiments on the possibility of increasing the efficiency of gamma counters 


The efficiency in recording gamma quanta with GM-counters will be increased 
by insertion of concentric ring systems of metal between the wire and the cylinder. 
By means of a potentiometer the ring systems get voltages equal to those, which 
belong to their place in the undisturbed electric field between the wire and the cyl- 
inder. In this way three GM-tubes have been constructed, one of which has 3 
ring systems with 24 rings in each system. The efficiency of this counter is 2.5 times 
that of a conventional counter of the same size. In gamma-gamma-coincidence 
measurements this means an increase of about 6 times. The resolving time of the 
new counters is smaller than for a common counter. The efficiency as a function of 
the angle of incidence of the gamma-radiation has been investigated. 


Nits SvarrHotm, Nobel Institute for Physics, Stockholm. 
Focusing of electrically charged particles in crossed electric and magnetic fields 


In the high precision mass spectrographs of Aston, BarnpripGe—JorDAN and 
Marraucn—Herzoc, an electric radial sector field is used in connection or series 


u O. Kurrn, Ark. f. Mat., Astr. 0. Fys., 34.A, N:o 1, 1946. 
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with a magnetic homogeneous field in order to achieve both velocity and direction 
focusing. In the present note it will be pointed out that velocity focusing can be 
obtained together with a two-directional or anastigmatic focusing if a magnetic 
shaped field of cylindrical symmetry is combined with an electric field of special 
shape. If the field strengths vary with the radius as follows 


H(t) =H [il + a, = 75)/ 7 = Os To) 70 el 
H(t) == Hy [1 Be = fo) Moe ee Fo)? Hoe | 


and if H, and E, are such that a particle with mass m, charge e and velocity Vo can 
be imposed to follow the circle r = 79, then the condition for velocity focusing is Kg = 
= er H,?/4m while the condition for two-directional focusing, which occurs after 
an angle of x radians, is simply B, = 2a,. The Jatter condition includes the 
following interesting special cases: 


a) a, = 6, = 0, where the magnetic field is homogeneous, 
b) a, = —4, B, = —1, where the electric field is an ordinary radial field, 


c) a, =—4, 6; =4, where directional focusing of the second order occurs if the 
additional relation 6, =2a, + 3 is fulfilled. 


The special advantages which can be gained in applying these principles to the 
construction of a mass spectrometer of high resolution are being investigated both 
theoretically and experimentally. A preliminary report of the present matter was 
given jn a letter to Phys. Rev. 74, 108 (1948). 


Kat SreaBaHN and Hinpine Siiatis, Nobel Institute for Physics, Stockholm. 
An instrument for energy determination of @- and +-radiation 


The instrument consists essentially of an electromagnet and a thoroid shaped GM- 
counter situated between the pole-pieces. The radioactive sample is introduced 
through a channel in the upper pole of the magnet. A vacuum pump is connected to 
a channel in the lower pole-piece, located in front of the other. Through this chan- 
nel the GM-tube can be filled with the appropriate gas mixture, in this case helium 
and alcohol. The thoroid tube is separated from the space between the pole-pieces 
only by a 10 pw Al foil, which does not need to withstand any pressure since the gas 
mixture is the same on both sides of the foil. The sample, which is located in the 
center, will see the counter under an appreciable solid angle. If a magnetic field is 
applied, the paths of the 8-particles are bent into circles and at a certain field no 
electrons hit the Al foil and the counter. The relation between number of counts 
in the counter and current through the magnet gives roughly an integrated Fermi 
spectrum. The method offers a possibility of measuring quickly and with exceed- 
ingly small activity the upper limit of the 8-spectrum. If the sample is covered with 
an Al cylinder which is sufficiently thick to stop all primary electrons, one can in- 
vestigate the secondary Comptonelectron spectrum in the same set up. It turns out 
that a monochromatic y-radiation gives a curve which is very nearly a straight line 
which cuts the counter background at a certain point. From this the energy of the 
y-radiation can be computed. The y-intensities required are much smaller than those 
necessary for energy measurements by other methods. The gas scattering effect 


552 


1 


ARKIV FOR FysiIk. Bd 1 nr 26 


which is pronounced at low energies has been examined and the problem of correct- 
ing for it has been investigated. The method has been used for a number of B- and 
y-ray emitters in different energy regions and the results, after gas scattering cor- 
rection, agree well with 8-spectrometer measurements. 


L. Meranver, Nobel Institute for Physics, Stockholm. 


Tritium. Something about its preparation and determination 


Fairly large amounts of tritium have been prepared from an old beryllium target 
previously bombarded with 6.5 MeV deuterons in the cyclotron. 

An apparatus for the determination of tritium in water samples has been con- 
structed, partly according to principles given in the literature, partly with the use 
of simplifying methods. Thus neither the use of a high-vacuum pump, nor that of 
cooling agents is needed. 

The water is reduced with magnesium turnings, and a part of the hydrogen (after 
dilution with inactive hydrogen if necessary) is introduced into a Geiger-Miiller 
tube together with methane, which has been found to be a good quenching gas in 
this case. The remaining part of the hydrogen is used for control experiments. 

It has been shown that the measured activity is proportional to the amount of 
tritium present in the counter tube. This holds independent of the total hydrogen 
pressure and the absolute amount of tritium over large intervals. It has also been 
shown that the reduction does not change the hydrogen isotopic ratio appreciably. 

The accuracy in the determination of tritium in water seems to be about + 2%. 

A complete description will be published in Acta Chem. Scand. 2 (1948). 


NsAu Hoxie, Department of Physics, Norwegian Institute of Technology, 


Trondheim. 
Investigations of isomeric nuclei 


An investigation has been made of the decay of metastable states in nuclei of the 
elements Zr, Rh, Cd, Dy, Hf, Ta, Ir, Pt and Hg.!? The interpretation of the 
measurement on Zr was uncertain. In all other cases the metastable state was found 
to decay by a transition to the ground state under the emission of one or two energy 
quanta, which were more or less strongly converted. 

The 1.5 min isomer of Ir is of special interest as it has been reported that in this 
case a continuous gamma spectrum is emitted.** This would correspond to a 
model of nuclear isomerism proposed by Sachs. We have therefore investigated this 
case more closely, but without finding any evidence of a continuous y-spectrum. 

Comparison has been made between the experimental data and the existing 
theories of internal conversion. As was to be expected, quantitative agreement 
could not be obtained between theory and experiment. One did, however, find 
reasonable values for the order of the multipole radiation emitted, by choosing the 
theoretical value which showed best agreement with the experiments. 

Comparison between the theory and the experiments was also mace for the energy 
values of metastable states and for the connection between energies and half-lives. 


1 N. Hore, Ark. f. Mat., Astr. o. Fys., 36 A N:o 2 (1948). 

2 N. Hote, Ark. f. Mat., Astr. o. Fys., 36 A, N:o 9 (1948). 

3M. GorpHaBER, C. O. MuEHLHAUSE and S. H. TurKeL, Phys. Rev. 71, 372, (1947). 
4 


M. L. Gotpsercer, Phys. Rev. 73, 1119 (1948). 
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Nits Hast, Royal Institute of Technology, Stockholm. 


Production of extremely thin metal films 
Extremely thin and very resistant metal films, being as thin as 20 A in the case 


of Be or Al, can be made by evaporating the metals in question on certain liquid 
surfaces. 


Tryckt den 31 december 1949 


Uppsala 1949, Almqvist & Wiksells Boktryckeri AB 
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